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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 400 System. Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 
CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections • 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claim 1-4 & 7-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Knowlton'089 (US Patent No. 6,427,089 B1). 

Claim 1: Knowlton'089 teaches a shaft [also called a catheter] that has sufficient 
length to position an expansion device (Col. 7, Line 8-10). Knowlton'089 teaches an 
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expandable [inflatable] balloon (Col. 7, Line 61-62). Knowlton'089 teaches a plurality of 
strain gauges (Figure 2A & 3, Element 26 & Col. 15, Line 3-5) each operable to infonn 
the physician a degree of expansion (Col. 14, Line 14-23 & Col. 14, Line 59 - Col. 15, 
Line 5) of a local portion of a wall of the expandable balloon (Col. 15, Line 6-10). [Note: 
There appears to be a discrepancy between Elements 24 and 26 in Knowlton'089's 
disclosure. Element 24 is referred in the disclosure as a sensor and as cooling media. 
See Col 13, Line 57 - Col. 14, Line 23. The assumption is made that the Inventor 
meant to call the Element 26 and not Element 24 when referring to a sensor or type of 
sensor.] 

Claim 2/1: Knowlton'089 teaches wherein at least one of the strain gauges is 
mounted external to a wall of the balloon (Col. 15, Line 6-10). 

Claim 3/1: Knowlton'089 teaches wherein at least one of the strain gauges is 
mounted internal to a wall of the balloon (Col. 15, Line 6-10). 

Claim 4/1: Knowlton'089 teaches wherein at least one of the strain gauges is 
embedded in a wall of the balloon (Col. 15, Line 6-10). 

Claim 7/1: Knowlton'089 teaches the device further comprising a radio-opaque 
(Claim 30). 

Claim 8/7/1 : Knowlton'089 teaches a device comprising a plurality [at least 
portions] of radio-opaque markers mounted in an asymmetric configuration (Figure 1, 
Element 10 & Col. 6, Line 66 - Col. 7, Line 2). 
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Claim 9/1: Knowlton'089 teaches a device further comprising an ultrasound 
marker [transducer] distinguishable under [an external] ultrasound imaging (Col. 13, 
Line 21- 26). 

Clainn 10/9/1: Knowlton'089 teaches a device comprising a plurality of 
ultrasound markers [sensors] (Col. 15, Line 3-5) distinguishable under [an external] 
ultrasound imaging (Col. 13, Line 21-26), mounted in an asymmetric configuration 
(Figure 3, Element 26). 

Claim 11/1: Knowlton'089 teaches that the strain gauges are operable to report 
strain (Col. 17, Line 29-35) through a wire connection [circuitry] (Col. 17, Line 14). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which the subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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6. Claim 5-6 & 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Knowlton'089 (US Patent No. 6,427,089 B1) as applied to claim 1-4 & 7-11 above, and 
further in view of Holmes*990 et al. (US Patent No. 4,873,990). 

Claim 5/1: Knowlton'089 teaches the use of strain gauges on the balloon 
(Figure 2A & 3, Element 26 & Col. 15, Line 3-5) but fails to teach the circumferential 
configuration of the strain gauges around the balloon. However, Holmes'990 teaches 
the circumferential configurations (Figure 1, Element 15) of the strain gauges [wall 
sensors] (Col. 2, Line 52-55 & Col. 6, Line 9-14) around the balloon. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
teachings of Knowlton*089 and Holmes'990 in order to provide a measurement of true 
circumferential pressure (Col. 6, Line 9-14). 

Claim 6/5/1 : Knowlton'089 teaches strain gauges mounted on the balloon 
(Figure 2A & 3, Element 26 & Col. 15, Line 3-5). Knowlton'089 fails to teach the 
circumferential configurations of the strain gauges. However. Holmes'990 teaches the 
circumferential configurations (Figure 1, Element 15) of the strain gauges [wall sensors] 
(Col. 2, Line 52-55 & Col. 6, Line 9-14). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to combine the teachings of Knowlton'089 and 
Holmes'990 in order to provide a measurement of true circumferential pressure (Col. 6, 
Line 9-14). 

Claim 12/1: Knowlton'089 fails to teach a wireless connection used by the strain 
gauges for reporting. However. Holmes'990 teaches a device wherein the strain 
gauges are operable to report strain through telemetry [wireless connection] (Col. 4, 
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Line 30-36). It would have been obvious to one of ordinary skill in the art at the time of 
the Invention to combine the teachings of Knowlton'089 and Holmes'990 In order to 
provide information to remote equipment for monitoring (Col. 4, Line 38-36). 
7. Claim 13-17, 19-23, 27-33 & 36-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Knowlton'089 (US Patent No. 6,427,089 B1 and further in view of 
Shah737 (US Patent No. 6.081.737). 

Claim 13: Knowlton'089 teaches a shaft [also called a catheter] that has 
sufficient length to position an expansion device (Col. 7, Line 8-10). Knowlton'089 
teaches an expandable [inflatable] balloon (Col. 7, Line 61-62). Knowlton'089 teaches a 
plurality of strain gauges (Figure 2A & 3, Element 26 & Col. 15, Line 3-5) each operable 
to inform the physician a degree of expansion (Col. 14, Line 14-23 & Col. 14, Line 59 - 
Col. 15, Line 5) of a local portion of a wail of the expandable balloon (Col. 15, Line 6- 
10). Knowlton'089 fails to teach the detecting an obstruction. However, Shah'737 
teaches a method for detecting obstruction in a blood vessel [diseased section] (Col. 5, 
Line 63 - Col. 6, Line 17). Shah'737 teaches a method for introducing into the blood 
vessel a catheter having a plurality of strain gauges operable to measure and report 
degrees of expansion of local strain gauges (Figure 1 1 , Element 94, Figures 5A, 5B & 6, 
Col. 6, Line 12-17 & Col. 8, Line 14-24). Shah '737 also teaches a method of 
comparing expansions reported by a plurality of strain gauges (Col. 6, Line 18-34). 
Shah'737 teaches a method reporting obstruction of the blood vessel if at least one of 
the plurality of strain gauges reports less expansion than another of the strain gauges 
(Figure 11, Element 94, Figures 5A. 5B & 6, Col. 6, Line 12-17 & Col. 8, Line 14-24). It 
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would have been obvious to one of ordinary skill in the art to combine the teachings of 
Knowlton'089 and Shah737 in order to present an apparatus and methods for providing 
near real-time a three dimensional view of the interior surfaces of a vessel using low 
cost, readily available components (Col. 2, Line 10-13). 

Claim 14/13: Knowlton'089 teaches further comprising determining a position of 
the balloon in a body of a patient (Col. 6, Line 66 - Col. 7, Line 2). Knowlton'G89 falls to 
teach the device positioned in the artery. However, Shah737 teaches the device is 
positioned within the artery at a position at which obstruction of the blood vessel is so 
reported (Figure 11, Element 94, Figures 5A. 5B & 6, Col. 6, Line 12-17 & Col. 8, Line 
14-24). It would have been obvious to one of ordinary skill in the art to combine the 
teachings of Knowlton'089 and Shah'737 in order to present an apparatus and methods 
for providing near real-time a three dimensional view of the interior surfaces of a vessel 
using low cost, readily available components (Col. 2, Line 10-13). 

Claim 15/14/13: Knowlton'089 teaches a method further comprising determining 
the position of the balloon by observing, using an x-ray visualization modality, a radio- 
opaque marker of the balloon (Col. 6, Line 66 - Col. 7, Line 2). 

Claim 16/15/14/13: Knowlton'089 teaches a method comprising a plurality [at 
least portions] of radio-opaque markers mounted in an asymmetric configuration (Figure 
1 , Element 10 & Col. 6, Line 66 - Col. 7, Line 2). 

Claim 17/14/13: Knowlton'089 teaches a method wherein the position of the 
balloon is determined by observing, using an ultrasound visualization modality, an 
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ultrasound-distinguishable marker disposed at a known position in the balloon (Col. 13, 
Line 21- 26). 

Claim 19: Knowlton'089 teaches a shaft [also called a catheter] that has 
sufficient length to position an expansion device (Col. 7, Line 8-10). Knowlton'089 
teaches an expandable [inflatable] balloon (Col. 7, Line 61-62). Knowlton'089 teaches a 
plurality of strain gauges (Figure 2A & 3, Element 26 & Col. 15, Line 3-5) each operable 
to infomn the physician a degree of expansion (Col. 14, Line 14-23 & Col. 14, Line 59 - 
Col. 15, Line 5) of a local portion of a wall of the expandable balloon (Col. 15, Line 6- 
10). Knowlton'089 fails to teach the detecting an obstruction and the data analysis 
module. However, Shah'737 teaches a system for detecting obstruction in a blood 
vessel [diseased section] (Col. 5, Line 63 - Col: 6, Line 17). Shah'737 teaches a 
system for introducing into the blood vessel a catheter having a plurality of strain 
gauges operable to measure and report degrees of expansion of local strain gauges 
(Figure 11, Element 94, Figures 5A, 5B & 6. Col. 6. Line 12-17 & Col. 8, Line 14-24). 
Shah '737 also teaches a system of comparing expansions reported by a plurality of 
strain gauges (Col. 6, Line 18-34). Shah'737 teacheis a system reporting obstruction of 
the blood vessel if at least one of the plurality of strain gauges reports less expansion 
than another of the strain gauges (Figure 11, Element 94, Figures 5A, 5B & 6, Col. 6, 
Line 12-17, Col. 8, Line 14-24 & Claim 17). Shah'737 teaches a data analysis module 
operable to calculate an analysis of data received from the plurality of strain gauges 
(Col. 6, Line 59 - Col. 7, Line 4). It would have been obvious to one of ordinary skill in 
the art to combine the teachings of Knowlton'089 and Shah'737 in order to present an 
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apparatus and methods for providing a near real-time three dimensional view of the 
interior surfaces of a vessel using low cost, readily available components (Col. 2, Line 
10-13). 

Claim 20/19: Knowlton'089 fails to teach the data analysis module. However, 
Shah737 teaches a system wherein the data analysis module is further operable to 
record, in a memory module, data reported by the strain gauges (Claim 15 & 16). It 
would have been obvious to one of ordinary skill in the art to combine the teachings of 
Knowlton'089 and Shah737 in order to present an apparatus and methods for providing 
near real-time a three dimensional view of the interior surfaces of a vessel using low 
cost, readily available components (Col. 2, Line 10-13). 

Claim 21/20/19: Knowlton'089 fails to teach the data analysis module. However, 
Shah737 teaches a system further comprising the memory module (Claim 15 & 16). It 
would have been obvious to one of ordinary skill in the art to combine the teachings of 
Knowlton'089 and Shah737 in order to present an apparatus and methods for providing 
a near real-time three dimensional view of the interior surfaces of a vessel using low 
cost, readily available components (Col. 2, Line 10-13). 

Claim 22/19: Knowlton'089 fails to teach the data analysis module. However, 
Shah'737 teaches a system wherein the data analysis module comprises a graphics 
display (Figure 8, Element 53). It would have been obvious to one of ordinary skill in 
the art to combine the teachings of Knowlton'089 and Shah'737 in order to present an 
apparatus and methods for providing a near real-time three dimensional view of the 
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interior surfaces of a vessel using low cost, readily available components (Col. 2, Line 
10-13). 

Claim 23/19: Knowlton'089 fails to teach the data analysis module. However, 
Shah737 teaches a system wherein the data analysis module is operable to calculate 
an image of a blood vessel showing regions of obstruction therein, as indicated by data 
obtained from the strain gauges (Figures 5A-B & 6 & Figure 8, Element 54). It would 
have been obvious to one of ordinary skill in the art to combine the teachings of 
Knowlton*089 and Shah737 in order to present an apparatus and methods for providing 
a near real-time three dimensional view of the interior surfaces of a vessel using low 
cost, readily available components (Col. 2, Line 10-13). 

Claim 27/19: Knowlton'089 teaches a system further operable to display, on a 
graphics display (Figure 11. Element 402), an image obtained from a medical imaging 
modality (Col. 17, Line 1-5). 

Claim 28/27/19: Knowlton'089 teaches wherein the imaging modality is a 
fluoroscope (Col. 17, Line 1-5). 

Claim 29/27/19: Knowlton'089 teaches wherein the imaging modality is an 
ultrasound system (Col. 17. Line 1-5). 

Claim 30/27/19: Knowlton'089 fails to teach the data analysis. However, 
Shah737 teaches the data analysis module is operable to modify the image to 
represent, on the modified image (Figure 8. Element 53 & Element 54), areas of 
obstruction of a blood vessel as determined by the analysis of the data from the plurality 
of strain gauges (Col. 6, Line 59 - Col. 7, Line 4). Shah737 produces images through 
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a type of imaging modality in tliis case mechanical strain gauges (Col. 6, Line 50-58). It 
would have been obvious to one of ordinary skill in the art to combine the teachings of 
Knowlton'089 and Shah737 in order to present an apparatus and methods for providing 
a near real-time three dimensional view of the interior surfaces of a vessel using low 
cost, readily available components (Col. 2, Line 10-13). 

Claim 31/19: Knowlton'089 teaches wherein at least one of the strain gauges is 
mounted external to a wall of the balloon (Col. 15. Line 6-10). 

Claim 32/19: Knowlton'089 teaches wherein at least one of the strain gauges is 
mounted internal to a wall of the balloon (Col. 1 5, Line 6-1 0). 

Claim 33/19: Knowlton'089 teaches wherein at least one of the strain gauges is 
embedded in a wall of the balloon (Col. 15, Line 6-10). 

Claim 36/19: Knowlton'089 teaches the device further comprising a radio- 
opaque marker on the balloon (Col. 6, Line 66 - Col. 7, Line 2). 

Claim 37/36/19: Knowlton'089 teaches a device comprising a plurality [at least 
portions] of radio-opaque markers mounted in an asymmetric configuration (Figure 1, 
Element 10 & Col. 6, Line 66 - Col. 7, Line 2). 

Claim 38/19: Knowlton'089 teaches a device further comprising an ultrasound 
marker [sensor] (Col. 15, Line 3-5) distinguishable under [external] ultrasound imaging 
(Col. 13, Line 21- 26). 

Claim 39/38/19: Knowlton'089 teaches a device comprising a plurality of 
ultrasound markers [sensors] (Col. 15, Line 3-5) distinguishable under [external] 
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ultrasound imaging (Col. 13, Line 21-26), mounted in an asymmetric configuration 
(Figure 3, Element 26). 

Claim 40/19: Knowlton'089 teaches that the strain gauges are operable to report 
strain (Col. 17, Line 29-35) through a wire connection [circuitry] (Col. 17, Line 14). 
8. Claim 18 & 24-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Knowlton'089 (US Patent No. 6,427,089 B1, in view of Shah'737 (US Patent No. 
6,081 ,737) and further in view of Strommer'548 et al. (US Patent Application No. 
2004/0138548). 

Claim 18/14/13: Knowlton'089 teaches a system further comprising displaying, 
in a graphics display, an image of a portion of a body of a patient, obtained through use 
of a medical imaging modality (Col. 17, Line 1-5). Knowlton'089 and Shah'737 fail to 
teach image integration of the images. However, Strommer'548 teaches integration of 
two images from two different imaging modalities (Abstract & Page 2, Para 0013). It 
would have been obvious to one of ordinary skill in the art to combine the teachings of 
Knowlton'089, Shah'737 and Strommer'548 in order to view the location and orientation 
of the medical intervention device (e.g., catheter, needle) within the body of the patient 
during the operation (Page 1 , Para 0002). 

Claim 24/23/19: Shah'737 teaches the data analysis module (Col. 6, Line 59 - 
Col. 7, Line 4) and Knowlton'089 teaches the standard imaging modalities (Col. 17, Line 
1-5). Knowlton'089 and Shah'737 fail to teach image integration of the images. 
However, Strommer'548 teaches integration of two images from two different imaging 
modalities (Abstract & Page 2, Para 0013). It would have been obvious to one of 
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ordinary skill in the art to combine the teachings of Knowlton'089, Shah737 and 
Strommer'548 in order to view the location and orientation of the medical Intervention 
device (e.g., catheter, needle) within the body of the patient during the operation (Page 
1, Para 0002). 

Claim 25/24/23/19: Knowlton'089 teaches using fluoroscopic images (Col. 17, 
Line 1-5). Knowlton'089 and Shah737 fail to teach the second image. However, 
Strommer'548 teaches the obtaining the second image for the Integration of two images 
from two different imaging modalities (Abstract & Page 2, Para 0013). It would have 
been obvious to one of ordinary skill In the art to combine the teachings of 
Knowlton'089, Shah'737 and Strommer'548 in order to view the location and orientation 
of the medical Intervention device (e.g., catheter, needle) within the body of the patient 
during the operation (Page 1 , Para 0002). 

Claim 26/24/23/19: Knowlton'089 teaches using ultrasound Images (Col. 17, 
Line 1-5). Knowlton'089 and Shah'737 fall to teach the second image. However, 
Strommer'548 teaches obtaining the second image for the integration of two Images 
from two different Imaging modalities (Abstract & Page 2, Para 0013). It would have 
been obvious to one of ordinary skill In the art to combine the teachings of 
Knowlton'089, Shah'737 and Strommer'548 in order to view the location and orientation 
of the medical intervention device (e.g., catheter, needle) within the body of the patient 
during the operation (Page 1 , Para 0002). 
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9. Claim 34-35 & 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Knowlton'089 (US Patent No. 6,427,089 B1), in view of Shah737 (US Patent No. 
6,081,737) and further in view of Holmes'990 et al. (US Patent No. 4,873,990). 

Claim 34/19: Knowlton'089 teaches the use of strain gauges on the balloon 
(Figure 2A & 3, Element 26 & Col. 15, Line 3-5) but fails to teach the circumferential 
configuration of the strain gauges around the balloon. However, Shah'737 teaches the 
strain gauges in a circumferential configuration (Figure 1, Element 12 & Figure 11, 
Element 94). Further, Holmes'990 teaches the circumferential configurations (Figure 1 , 
Element 15) of the strain gauges [wall sensors] (Col. 2, Line 52-55 & Col. 6, Line 9-14) 
around the balloon. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the teachings of Knowlton'089, Shah'737 and 
Holmes'990 in order to provide a measurement of true circumferential pressure (Col. 6, 
Line 9-14). 

Claim 35/34/19: Knowlton'089 teaches strain gauges mounted on the balloon 
(Figure 2A & 3, Element 26 & Col. 15, Line 3-5). Knowlton'089 fails to teach the 
circumferential configurations of the strain gauges. However, Holmes'990 teaches the 
circumferential configurations (Figure 1, Element 15) of the strain gauges [wall sensors] 
(Col. 2, Line 52-55 & Col. 6, Line 9-14). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to combine the teachings of Knowlton'089, 
Shah737 and Holmes'990 in order to provide a measurement of true circumferential 
pressure (Col. 6, Line 9-14). 
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Claim 41/19: Knowlton'089 fails to teach a wireless connection used by the 
strain gauges for reporting. However, Holmes'990 teaches a device wherein the strain 
gauges are operable to report strain through telemetry [wireless connection] (Col. 4, 
Line 30-36). It would have been obvious to one of ordinary skill in the art at the time of 
the invention to combine the teachings of Knowlton'089, Shah737 and Holmes'990 in 
order to provide information to remote equipment for monitoring (Col. 4, Line 38-36). 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Brown, David Lloyd. Device and Method for Locating Inflamed Plaque in 
an Artery, 02/16/1999. US Patent No. 5,871,449. 

b. Gregersen, Hans. Method and Apparatus for Stimulating a Bodily Hollow 
System and Method and Apparatus for Measuring Reactions to Stimuli of Such 
System, 03/03/2005. US Patent Application No. 2005/0049475 A1 . 

c. Kassab, Ghassan S. Devices, Systems and Methods for Plaque type 
Determination, 09/15/2005. US Patent Application No. 2005/0203434 A1. 
Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Helene Bor whose telephone number is 571-272-2947. 
The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on 571-272-4740. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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